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The instant application having application No. 1 1/766,850 has a total of 16 claims 
pending in the application; there are 4 independent claims and 12 dependent claims, all 
of which are ready for examination by the examiner. 

INFORMATION CONCERNING CLAIMS: 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 2, 6, 12, and 15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by U.S. Patent No. 6,282,610 B1 to Bergsten. 

1. In regard to claim 2 Bergsten teaches: 

"A storage system (e.g, see column 19, line 43; Fig. 1) capable of transmitting data 
stored in a first storage control device to a third storage control device via a second 
storage control device," (e.g, see column 14, lines 41-43; Figs. 1-2 and 16). Bergsten 
discloses a storage system with multiple control devices. Each control device is capable 
of receiving and transmitting data to one or more remote control storage devices. 

"wherein said second storage control device (e.g, see column 22, line 50) comprises:" 

"a first virtual volume which is associated with a real volume (e.g, see column 6, lines 
30-35) and forms a pair with a copy source volume of said first storage control device;" 
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(e.g, see column 22, lines 50-53). For example the second storage controller receives 
data (e.g., copy source volume) from the first storage controller The virtual addresses 
(e.g., virtual volume) are mapped to real addresses (e.g., real volume) in each storage 
system. 

"a second virtual volume which is associated with said real volume and forms a pair with 
a copy destination volume of said third storage control device;" (e.g, see column 6, 
lines 30-35) and forms a pair with a copy source volume of said first storage control 
device;" (e.g, see column 22, lines 53-58). For example the second storage controller 
transmit data (e.g., copy destination volume) from the second storage controller to the 
third storage controller (e.g., pair with copy destination). The virtual addresses (e.g., 
virtual volume) are mapped to real addresses (e.g., real volume) in each storage 
system. 

"a first control unit for reflecting storage contents of said copy source volume in storage 
contents of said first virtual volume;" (e.g., see column 22, lines 64-67). Bergsten 
teaches that virtual address space or range (e.g., volume) for data has corresponding 
physical addresses or volume in each storage device. 

"a second control unit for reflecting storage contents of said first virtual volume in 
storage contents of said second virtual volume;" (e.g., see column 23, lines 1-4). 

"and a third control unit for reflecting storage contents of said second virtual volume in 
storage contents of said copy destination volume." (e.g., see column 23, lines 9-13). 

2. In regard to claim 6 Bergsten teaches: 
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"A second storage control device capable of transmitting data stored in a first storage 
control device to a third storage control device (e.g., see column 23, lines 9-13), said 
second storage control device comprising:" 

"a first virtual volume which is associated With a real volume (e.g., see column 6, lines 
30-35) and forms a pair with a copy source volume of said first storage control device;" 
(e.g., see column 22, lines 50-53). 

"a second virtual volume which is associated with said real volume and forms a pair with 
a copy destination volume of said third storage control device;" (e.g., see column 22, 
lines 53-58). 

"a first control unit for reflecting the storage contents of said copy source volume in 
storage contents of said first virtual volume;" (e.g., see column 22, lines 64-67). 

"a second control unit for reflecting storage contents of said first virtual volume in 
storage contents of said second virtual volume;" (e.g., see column 23, lines 1-4). 

"and a third control unit for reflecting storage contents of said second virtual volume in 
storage contents of said copy destination volume." (e.g., see column 23, lines 9-13). 

3. In regard to claim 12 Bergsten teaches: 

"wherein said real volume is present outside said second storage control device." (e.g., 
see column 6, lines 30-33; Fig. 1). For example physical addresses or real volumes 
located in MSDs which is outside of storage controllers. 
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4. In regard to claim 15 Bergsten teaches: 

"wherein said first control unit, said second control unit, and said third control unit are 
respectively mounted on channel adapters for controlling data communication with a 
host device." (e.g., see column 6, lines 64-67 to column 7, lines 1-11; Fig. 3). 

ALLOWABLE SUBJECT MATTER 

Claims 1 and 16 are allowed. 

Claims 3-5, 7-11, and 13-14 are objected to as being dependent upon rejected 
based claims, but would be allowable if rewritten in correct and independent form 
including all of the limitations of the base claim and any inten/ening claims. 

1. The primary reason for allowance of claim 1 in instant application is the 
combination with the inclusion of the following limitations: a third control program for 
causing said second virtual volume to operate as the primarv volume of said 
copv destination volume, and wherein said real volume is mapped to said second 
virtual volume, and said second virtual volume is mapped to said first virtual 
volume. 

2. The primary reason for allowance of claims 3 and 9 in instant application is the 
combination with the inclusion of the following limitations: wherein said second 
control unit reflects storage contents of said first virtual volume in storage 
contents of said second virtual volume bv copving data stored in said first virtual 



Application/Control Number: 10/766,850 Page 6 

Art Unit: 2187 

volume to said second virtual volume via a communication path connecting an 
initiator port and a target port located in the same housing. 

3. The primary reason for allowance of claims 4 and 10 in instant application is the 
combination with the inclusion of the following limitations: wherein said second 
control unit reflects storage contents of said first virtual volume in storage 
contents of said second virtual volume bv copving the data stored in said first 
cache memorv to said second cache memorv- 

4. The primary reason for allowance of claims 5 and 11 in instant application is the 
combination with the inclusion of the following limitations: wherein said second 
control unit reflects storage contents of said first virtual volume in storage 
contents of said second virtual volume bv copving the data stored in said first 
cache memorv to said second cache memorv. 

5. The primary reason for allowance of claim 7 in instant application is the 
combination with the inclusion of the following limitations: wherein said real volume is 
mapped to said second virtual volume, and said second virtual volume is mapped 
to said first virtual volume. 

6. The primary reason for allowance of claim 8 in instant application is the 
combination with the inclusion of the following limitations: wherein said first virtual 
volume and said second virtual volume are independentiv associated with said 
real volume. 
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7. The primary reason for allowance of claim 13 in instant application is the 
combination with the inclusion of the following limitations: wherein at least either said 
first virtual volume said second virtual volume is provided in a plurality, 

8. The primary reason for allowance of claim 14 in instant application is the 
combination with the inclusion of the following limitations: comprising a plurality of 
said second virtual volumes, these second virtual volumes respectively forming a 
pair with different copy destination volumes. 

9. The primary reason for allowance of claim 16 in instant application is the 
combination with the inclusion of the following limitations: forming a second pair from 
said second virtual volume and a copy destination volume of said third storage 
control device: and synchronizing storage contents of said second virtual volume 
and storage contents of said copy destination volume, 

: IMPORTANT NOTE : 

I fthe applicant should choose to rewrite the independent claims to include the 
limitations recited in either one of the claims, the applicant is encouraged to amend the 
title of the invention such that it is descriptive of the invention as claimed as required 
be sec. 606.01 of the MPEP. Furthermore, the summary of invention and the abstract 
should be amended to bring them into harmony with the allowed claims as required by 
paragraph 2 of sec. 1302.01 of the MPEP. 
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As allowable subject matter has been indicated, applicants response must either 
comply with all formal requirements or specifically traverse each requirement not 
compiled with. See 37 C.F.R. § 1.111(b) and § 707.07(a) of the M.P.E.P. 

Conclusion 

The prior art made of record and not relied upon are as follows: 

t U. S. Patent No. 6,687, 718 B2 to Gagne et ai describes Method and apparatus 

for cascading data through redundant data storage units. 

2. U. S. Patent No. 5, 787,459 A to Stallmo et al. describes Distributed disk anray 
architecture. 

3. U. S. Patent Publication No. 2003/0191917 Al to McBrearty et al. describes 
Apparatus and method of maintaining reliable offline mirror copies in virtual volume 
groups. 

Any inquiry concerning this communication should be directed to Hashem 
Farrokh whose telephone number is (571) 272-4193. The examiner can normally be 
reached Monday-Friday from 8:00 AM to 5:00 PM. 

If attempt to reach the above noted Examiner by telephone are unsuccessful, the 
examiner's supervisor, Mr. Donald A Sparks, can be reached on (571) 272-4201. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
application may be obtained from either private PAIR or Public PAIR. Status information 
for unpublished application is available through Private PAIR only. For more information 
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about PAIR system, see httD://Dair-direct. usoto. gov . Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBS) at 
866-217-9197 (toll-free). 
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